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Parameter Estimation of Lithium-Ion Battery Models 

Using a Novel Tanks-In-Series Approach

3. Isothermal Tanks-in-Series Li-ion Battery Model
Develop a robust approach for estimating

the parameters of physics-based lithium-

ion battery model.

Prateek Mittal1, Suryanarayana Kolluri1, Krishna Shah1, Yuliya Preger2, and 

Venkat R. Subramanian1,*

1. Motivation

2. Background

p2D  model  > 1000 DAEs (complex) 

(Computation time: 1493ms)

ÅTanks-in-Series modelÀ~10 DAEs

(Computation time: 2.1ms)

Å<1% error observed as compared to

existing physics-based battery models

Volume averaging 

each region

1Walker Department of Mechanical Engineering & Material Science Engineering, Texas Material 

Institute, The University of Texas at Austin;   2Sandia National Laboratories, New Mexico;                       

Summary 
ÅNovel Tanks-in-Series approach is adopted to model the cell behavior at different discharge rates (0.5C, 1C, and 3C).

ÅA robust sequential optimization approach is utilized to estimate the parameters of the battery model with <12mV error. 

4. Parameter Estimation

* All reported simulations are performed on Intel® 

CoreÊ i5-8265U CPU @ 1.6GHz 8 GB RAM machine 

Note: Experiments are performed on

3Ah 18650 cylindrical cell (Cathode:

NMC811 and Anode: Si-C) at

different discharge rates (C/2,1C and

3C) at Sandia National Laboratories.

Crate RMSE (mV)

0.5 7.22

1.0 10.13

3.0 11.64

ÀRef: Subramaniam, A. et. al. (2020). JES, 167(1), 013534.
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Model based BMS can double the cycle life

ÅParameters change over cycles

ÅAccuracy of the parameters determines

modelôspredictability of internal states

ÅTrade-off between CPU time vs.

predictability

ÅIn this work, parameters are estimated

using fast and efficient physics-based

Tanks-in-Series battery model

Tanks-in-Series Model
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Sequential parameter estimation using robust 

dynamic optimization strategy
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